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The somatosensory perceptions such as mechanoreception , nociception and proprioception , are 
essential for any animals to survive. Although the extensive studies have been made in the field of 
pain, the properties of mechanoreception in mammals remain larg巴ly unknown. It is critical to develop 
novel experimental strategies to reveal the enigmas of mechanoreception. Recently, the optogenetics , 
using channelrhodopsins (ChRs) as an actuator, has allowed a considerable progress to be made in the 
neuroscience. We have previously generated several lines of transgenic rats which express ChR2 under 
regulation ofThy1.2 promoter. In one ofthese lines , W-TChR2V4 , ChR2 was exclusively expressed in 
the large mechanoreceptive neurons but not in the small-sized nociceptive neurons in the dorsal root 
ganglion (DRG) or in the trigeminal/semilunar ganglion (TG). ChR2 was also expressed in their 
peripheral nerve endings such as those innervating Merkel corpuscles and Meissner corpuscles in the 
skin and the whisker pad , which have been demonstrated to be involved in the touch-pressure sense. 
These ChR2-expressing primary somatosensory neurons in the DRG or TG were sensitive to blue light 
with membrane depolarization. Since the depolarization usually evoked a single TTX-sensitive action 
potential, the ChR2・ expressing neurons are evidenced to be mechanoreceptive and not nociceptive. 
Indeed , these transgenic rats showed a sensory-evoked behavior in response to blue flash light on their 
plantar skin as if it were touched by something , however, it ignored red light that is not sensed by 
ChR2. Therefore, W-TChR2V 4 rats have acquired an unusual sensory modality that it senses light by 
the skin. The light-evoked somatosensation would facilitate the study how the complex tactile 
perception such as form , movement , direction and texture is generated. It would be particularly 
beneficial for the researches using fMRI by which the tactile sense has been mainly studied in vivo 司
since the irradiation system would not influence the magnetic fields. The various and reproducible 
patterned tactile stimulations could be easily made by the patterned irradiations on the skin or whisker 












にもチャネルロドプシン 2 が分布した。また、チャネルロドプシン 2 を発現している神経節細胞












的重要性を併せ持っている。以上の成果は、 PLoS ONE 2012 March 7(3) に掲載されたが、電子掲
載後のわずか 2 日間に 2400 回以上閲覧され、現在までに 400 回以上ダウンロードされていること
から、関心の高さがうかがわれ、将来的に多くの論文に引用されることが期待される。総合的に
は、学位申請者が自立して研究活動を行うに必要な高度の研究能力と学識を有することを示して
いる。したがって，姫志剛提出の論文は，博士(生命科学)の博士論文として合格と認める。
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